Natural anticoagulant pathways in normal and transplanted human hearts.
We have studied two natural anticoagulant pathways in normal and in transplanted human hearts. The first is the thrombomodulin pathway. Our immunocytochemical results show thrombomodulin localized to endothelium in heart biopsy specimens before transplantation. This reactivity persists in the absence of cellular rejection, but the infiltration of immune cells is associated with a lack of endothelial thrombomodulin. The second pathway is composed of antithrombin III (ATIII) bound to heparan sulfate proteoglycan (HSPG) molecules on endothelial cells. These ATIII-HSPG complexes bind and inactivate thrombin at the endothelial surface. Our immunocytochemical results show ATIII localized to endothelium in heart biopsy specimens before transplantation. This reactivity is present in the absence of vascular rejection as defined by either angiography or microscopy. The absence of thrombomodulin and ATIII is always associated with fibrin deposition within the microcirculation. Thrombomodulin and ATIII pathways appear to be independent, for cellular rejection often is associated with thrombomodulin-negative ATIII-positive endothelium, and vascular rejection often is associated with thrombomodulin-positive ATIII-negative endothelium. Cytokines from activated macrophages down-regulate endothelial thrombomodulin without generally affecting the ATIII-HSPG pathway. Immunosuppressive therapy depletes cytokine-producing cells that affect thrombomodulin, but there presently is no therapy to protect endothelium in vascular rejection. It is possible that heparin could interact with endothelium and bind ATIII to maintain a state of thromboresistance.